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Background
Several studies have shown that a number of industrial compounds exhibit estrogenic activity and these indude various phenols and structurally diverse organochlorine environmental contaminants such as polychlorinated biphenyls (PCBs), hydroxylated PCBs, kepone, methoxychlor, DDT, DDE, and related compounds (1) (2) (3) (4) (5) (6) (7) . Moreover, some of the persistent organochlorine environmental contaminants have been linked to reproductive failures in some wildlife species and in laboratory animal studies (8) . These observations have led to the hypothesis that endocrine-disrupting environmental contaminants may be responsible for decreased male reproductive capacity in humans, including a possible worldwide decrease in male sperm counts over the past 50 years (9, 10) . Carlsen and co-workers (11) reported that metaanalysis of selected sperm count studies showed a precipitous decline and this was supported by reports from Paris, Sweden, and Scotland (12) (13) (14) . However, recent studies have also reported that during the past 20 to 25 years, sperm counts in New York, Minnesota, California, Washington, and Toulouse, France, have remained constant (15) (16) (17) . These results show remarkable regional variations in sperm counts with the current high values in New York being comparable to those previously reported in the 1950s through 1960s (18) . These regional variations suggest that metaanalysis may not be appropriate for analysis of temporal trends in sperm counts; moreover, the variability in these trends suggests that decreased sperm counts may be a local/regional problem and not a global calamity. Another important component of the endocrine disruptor hypothesis is that xenoestrogens may also play a role in the observed increased incidence of breast cancer in the United States and many other countries (19, 20 (24) ; and d) [-hexachlorocyclohexane levels in tumors were higher than in controls (25) . All of these studies contained 58 or fewer individuals in their patient groups. Krieger and co-workers (26) used a cohort of 150 breast cancer patients and 150 control subjects in California and showed that there was not a significant difference in serum organochlorine levels in the two groups. There are several ongoing studies that are investigating levels of organochlorine compounds in breast cancer patients and control groups; however, at present the following points should be considered:
Analysis of all the available data indicates that organochlorine levels are not significantly higher in breast cancer patients than in controls (27) (28) (29) (38, (41) (42) (43) . The concept of good (2-hydroxy-EI/E2) and bad (16a-hydroxy-EI/E2) estrogens was recently expanded by Bradlow and coworkers (37) , who proposed that the 16a-hydroxy-E1/2-hydroxy-E, metabolite ratio in MCF-7 cells treated with E2 (radiolabeled with [3H] at C-2 or C-16) was predictive for mammary carcinogens. The compounds used in their study included the following: I3C, an anticarcinogen; DMBA, a mammary carcinogen; atrazine, a putative estrogen that enhances time-totumor formation in one rat strain; and several organochlorine pesticides that were either weakly estrogenic or indirectly associated with elevated breast cancer levels in some studies (y-hexachlorocyclohexane, 2,2',4,4',5-pentachlorobiphenyl, kepone, p,p'-DDE, p,p'-DDT, o,p'-DDE, o,p'-DDT, endosulfan-1, endosulfan-2, and p,p'-DDethane). Treatment of MCF-7 cells with 10 iM I3C increased 2-hydroxylation and decreased 16ax-hydroxylation of E2, whereas DMBA, atrazine, and the organochlorine pesticides decreased E2 2-hydroxylase and increased 16or-hydroxylase activities using a radiometric assay procedure. The predictive value of these hydroxylase activities and their ratios presented some problems based on results of other studies and these are indicated below. * The induction of CYPlAI-dependent E2 2-hydroxylase activity by 10 jiM I3C is inconsistent with previous studies, which report that I3C induces CYPlAI gene expression or immunoreactive protein at concentrations > 125 pM (44, 45 (7, 46) . Therefore, research in this laboratory (47) has reinvestigated the effects of several model compounds as inducers of E2 2-hydroxylase activity in MCF-7 cells using the radiometric assay. The results obtained for I3C were similar to those reported by Bradlow and co-workers (37) ; namely, a 2-to 4-fold induction of E2 2-hydroxylase was observed 48 (49) and also requires further investigation.
